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April 16, 1991 
I 0 . ~0\\ & E PA•OTB \.0 il 

Rona Birnbaum 1-, .~\\~ ' IIIIIIIIHIII ;po. .) 

Ms. -u 2 
;:;o ; 

Office of Toxic Substances 
oo1 0 37 0 3aM 

., 
-.J u.s. F.nvi~onme~tal Protection Agenc y ~ 

401 1'1 Street, s .w. 
So- '11/ofJtJG9Cf :x=- , 

Washington, D.C. 20460 :::r: I , 
Cl) 

o -; 

RE: PMN SUBSTANCE P-89-632 
&:" 

Dear Ms . Birnbaum : 

On behalf of the , I am pleased to 
submit the final report two- ra~e finding study for 
PMN substance P- 89 - 632 . we discussed, 11 would appreci ate 
receiving EPA concurrence on t he dose levels selected for the 90-
day study '.Yhich is b~ pursuant to TSCA Section 5(e) 
Consen~ o~der IIIII 11111111111111 

In the range-finding study three groups of animals were 
eKposed for 14 days at dose lsvels of 1,500, 750 and 375 
mg/kg / day. Deaths were reported at the do s e levels of 1 , 500 and 
750 mg / kg / day as well as other treatment r elated effects in 
s•;rviving animals at these levels. The s ...tdy report classifies 
th~ low dose of 375 mg/kg / day as the No Ef fect Level ( NOEL) for 
thjs study. 

In selecting dose levels for the 90-day study, we initially 
considered 375 as the upper dose . However, a caref ul analysis of 
the 14-day study suggests that although there were no deaths at 
this dose level early s uggestions of toxicity were observed which 
cause us to believe that the 375 mg/kg/day level may be excessive 
as t he high dose for the longer 90-day study. Specifically, 
there appears to be a decrease in body weight of more than 1 0% 
for twc males at the 375 mg/kg/ day level ; thymic congestion was 
also reported for one of these males . 

'1'he TSCA guidelines for the 90-day oral toxicity study ( 40 
CFR § 798.2650) states tha t the "highast dose level in rodents 
should result in toxic e ffects but not produce an incidence of 
fatrtl ities which would prevent meaningful evaluation . " Based on 
the reported findings in the 14-day study, we are concerned that 
dosing the animals at 375 mg/ kg / day for 90 days may produce 
mortality and / or other toxic manifestations i n e xcess of what is 

) .. 
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generaLly considered acceptable for 90-day studies. It is 
~heref.ore our intention to select 250 mg / kg/ day as the upper dose 
for the study. We anticipate that this level will induce some 
adverse effects following 90 days of exposure and avoid loss of 
animals. For the low dose we are selecting 25 mg/ kg/ day to span 
one log unit and for the mid dose, 75 mg / kg/ day, which is roughly 
hal fway between the high and the low doses on a log scale. 

Given that the 90-day study is being conducted pursuant to a 
TSCA Section 5(~) Consent Order we would like to receive the 
Agency's concurrence on these dose selections . Since II desires 
to start the 90-day study as soon as possible we would appreciate 
receiving a response from EPA within two weeks. Please let me 
know if you ~rill be unable to respond within this time frame. 
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FEMALE RAT BODY WEIGHT 
GROUP II: mg/kg/day 
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SYMBOL. 

Dear . 

UNITED STATES ENVIRONMENTAl PROTECTION AGENCY 
WAS ... GTON, D.C. 20480 · 

. . 

JUN 0 ~ 19fll 

Re: P89-633_ 

OffiCe OF 
P£STICDES AWJ TOXIC 

SUBSTANCES 

s-o~ 11oD 1 '~7' 
&EPA•OT. 

\l·l-
ooo7~3?sov 

Tho Bnvironaental Protection ~genoy (BPA) baa reviewed the 
qubmitted ~-we~k oral toxicity study in rata and the protocol for 
a qo-day toxicity study by the oral route on the cheaical 
subst~ce described in preaanufacture notice (PKH) P-89-632. 

EPA has rev -week &tudy and has 
~etermined that baa condl1Cted the study 
in good faith fically. valid manner. 
The report, received on April 16, 1991, cSeaonatratas lethality in 
the mid- and hi~h-dose groups of 20% attd &0%, respectively, with 
~ose lev•ls set ~t 375, 750 and 1 1 500 agjkg/day. In qeneral, 
survival rate and reduction in body weight gain were also ·related 
to ~ose. There were indications of hepatotoxicity in all treated 
grours, renal toz.ioity w~s observed in aid-doEe aales with 
re~uced kiGn8y weight ~d high-dose aales and feaalea bad 
i ncreased blood ureanitrogen. Effects on lyapboid tissue were 
apparent in the aid- and biqh-doae groups with reduced blood 
lyapbocytea and the high··d~ae qroup also showed reduced splenic 
weights an~ microscopic evidence of lymphoid atrophy. The report 
considers the low-Gose to be a NOEL, however the serum enzyme 
changes and reduce~ body weight suggest soae aild toxicity at 
this dosaqe level. 

EPA's co~cnts and recommendation• on the proposed 90-day 
stu~y protocol are designed to avoid potential problems so that 
the ~esulta of the study will be scientifically valid teat data. 
under no cl~·oumstanoe do~~ approv•l of the teat protocol aean 
pre-aocept&noe of test reaulta. The fQllowinq are EPA's comments 
on the study: 

o In view of the findings in the 2-week range-finding study, 
EPA concurs with the suggested dosage levels for the to-day oral 
toxicity study: 25, 75, 250 mg/kg/day. 

o Althougb probably a aere photoQopying issue, there is text 
missing from the bottom of several pages including pages 3, 4, 
14,

1
15 and 1& . There did not ae .. to be any critical details 

~mitted which would affect the outcoae of the •tudy. 

.., ........ -. .............................. ~·~-.····~· .......... !······· ............... . 
--J&••• .. ••••••f'• ·······-···· .. •• ···-~····.-... -···· 

. ._.............. . ............... . 

·. 
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Xf you have any questions or co-.ents, please contact Rona 
Birnbaua, tho Proqraa xanaqer assigned to thi• P.KR, at (202) 
245-4142. 

Sincerely, 

'Fif; !&-
I Section Chief 

Bev Cheaicals Branch 

0 0 0 0 1 1 
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Ms. Rona Birnbaum .q.. :'b.\~\1\0. \ 
Office of Toxic Substances 

April 16, 1991 

5o-OJtc:go oD 739 
u . s. Environmental Protection Agency 
401 M Street, s.w. 

o&PA•OT8 

Washington , D.C. 20460 

Dear Ms. Birnbaum: 

00103704bL 

RE: PMN SUBSTANCE P-89-632 

On behal f of t he , I am pleased to 
submit the final report two ra~e finding study for 
PMN s ubstance P-89-632. As we discussed, 11 wou~d appreciate 
receiving EPA corJurrence on the dose ~evels selected for the 90-
day study which is b~d pursuant to ~SCA Section 5(e) 
Consent Order ~ ---. .·. 

In t he range-finding study three groups of animals were 
exposed for 14 days a~ dose levels of 1 , 500, 750 and 375 
mg/kg/day. Deaths were reported at the dose levels of 1 ,500 and 
750 mg/kg/day as well as other treatment related effects in 
surviving an~mals at these levels. The study report classifies 
the low dose of 375 mg/ kg/day as the No Effect Level (NOEL) for 
this study. 

In selecting dose levels for the 90-day study, we initially 
considered 375 as the upper dose. However, a careful analysis of 
the 14-day study suggests that although ·there were no deaths at 
this dose level e arly suggestions of toxicity were observed which 
cause us to believe that the 375 mg/ kg/ day level may be excessive 
as the high dose for t he longer 90-day study. Specifically, 
there appears to be a decrease in body weight of more than 10% 
for two males at the 375 mg/ kg/ day level; thymic congestion was 
also reported for one of these males. 

The TSCA guidelines for the 90-day oral toxicity study (40 
CFR § 798.2650) s tates that the "t 1.ighest dose level in rodents 
should result in taxi·:: effects but not produce an incidence of 
fatalities which would prevent meaningful evaluation." Based on 
the reported findings in the 14-day study, we are concerned that 
dosing the animals at 375 mg/ kg/ day for 90 days may produce 
mortality and/or other toxic manifestations in .excess of what is 
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generally considered accep·::able fo1· 90-day studies. It is 
therefore our intention to select :so mg/ kg/ day as the upper dose 
for the study. We anticipate that this level will induce some 
advorse effects following 90 days of exposure and avoid loss of 
animctls. For the low dose we are selecting 25 mg / kg/day to span 
one log unit and for the mid dose, 75 mg/ kg/ day, which is roughly 
halfway between the high and the low doses on a log scale. 

Given that the 90-day study is being conduc~ed pursuant to a 
TSCA Section S(e) Consent Order we would l ike to receive the 
Agency's concurrence on these dose selections. S~nce II desires 
to start the 90-day study as soon as possible we would appreciate 
receiving a response from EPA within two weeks. Please let me 
know if you will be unable to respond within this time frame. · 

Sincerely, 
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BEST COPY AVAILI\Gl~ 
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GROUP II: mg/kg/day 

200~--------------------- -------~ 

240 ···-·-······························-········-·······-··-·················· ········································································································-···-···· . -···········-···-·· 

220 ··--····-···············-······-·-··----------------·--·-- - --··--·-:-··-··-···-·····- ···---····· . -·-·-··-····-··-············· 

1 40 ·············-··· ---··· ·····- ··----··-·--···-··--·--·····---· ·-··· ·--·-··-·--······-··-·--··-····-···-·-····---·-····- -----···-··-·-· 

120 -······---·· ·--··------·-·---·-·- ··-··----·· ···-···-·········--·---·--·-··---··-·--··-··--···-··---·····-···-········-· 

100 
-14 -7 0 +7 +14 

DAY 

1--- 2501 
-+- 2502 ~ 2503 

~ 2505 -...-.. CONTROL AVG -e- 2504 

EPA SANITIZED

18



PROJECT NO . 1111111 
A 2 Week Oral Toxicity Study 

in the Rat v1a Oral Gavage Administration 

Final Report 

Subm1tted to: 

Attn: 

Date: 9 April 1991 

EPA SANITIZED

19



• 

• 

PROJECT NO. 90-3588 

A 2 WEEK ORAL TOXICITY STUDY 

OF 1111111 IIIII IN THE RAT VIA ORAL GAVAGE ADMINISTRATION 

ABSTRACT 

This study, conduc was designed to assess 
the potential toxicity of en orally via gavage to 
30 Sprague Dawley CD' rats at dose levels of 375, 750 and 
1500 mg/kg/day (Groups II, IV, respectively) for a period of 2 weeks. 
Control animals, Group I (5/sex/group) received the vehicle at the same dose 
volume as administered to the treated animals. 

Physical observations, body weight and food consumption measurements were 
performed on all animals prete~t and at selected intervals during the treatment 
period. In addition, hematology, clinical chemistry and urinalysis parameters 
were performed on all surviving animals prior to study termination. 

After 2 weeks of treatment, all survivors were sacrificed, selected organs 
were weighed and organ/body and organ/brain weight ratios calculated. Complete 
gross postmortem examinations were conducted on all animals. Histopathological 
evaluation of selected tissues were conducted on animals in Groups I, III and 
IV; for Group II, the spleen, thymus and lymph nodes only were evaluated. 

11111111111111 was toxic at 750 and 1500 mg/kg/day but not at 350 mg/kg/day . 
Toxic~ns seen included mortality (one male and one female in Group 
III; three males and three females in Group IV), physical observations 
indicative of toxicity , decreases in body weights and decreases in food 
consumption. 

There was an increase in segmented neutrophils but a decrease in 
lymphocytes as determined by differential counts and these changes were the most 
pronounced in Group III and Gro~p IV males. Also, Group III and IV animals had 
increased aspartate aminotransferase and alanine aminotransferase but decrea~ed 
total protein and albumin. Grnup IV also had increased blood urea nitrogen 
(BUN), creatinine and BUN/cr2atinine ratios. Males but not females had 
decreased liver and kidney weights. Adrenal weights in both sexes were 
increased. Group IV animals had treatment-related decreased spleen sizes and 
lymphoid atrophy. 

Since no effects were seen in the 375 ~/kg/day dose group, this dose is 
considered the no effect dose level for the study • 

··----- ------· 

EPA SANITIZED

20



TABLE Of CONTENTS 

I. INTRODUCTION ••••••••••••••••••••••••••••••••••••••••••• 

II. f-!ATERIALS AND METHODS 

A. Test Substance •••••••••••••••••• •••••••••••••••••••••••••••••••••••••• 2 
B. Yehicle •••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••• 2 
C. Test Ani•als ••••••••••••••••••.••••••••••••••••••••••••••••••••••••••. 2 
D. Selection •••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••• 3 
E. Group Assignment •.••••••••••••••••• ••••••••••••••••••••••• •••••••••... 3 
F. Ani•al Identification ••••• •••••••••••••••••••••••••••••••••••••••••••• 4 
G. Experi~~ental Outline ..... .. ........................................... . 4 
H. Husbandry ••• • ••••••••••• •• •••••••••••••••••••••••••••• • ••••••••••••••• 4 
1. Test Substance Administration •••••• •••••••••••• •• ••• •••••••••••••••••• s 
J. Observations • ••••••.•••••••••••••••••••••••••••••••••• , •• • •• • • •..•.•.. 6 

Phys; ca 1 • ••••••••••••••• • ••••••••••••••••••••••••••••••••••••••••••• 6 
K. Body Weight ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 6 
L. Food Consu.ption •••.•••••••••••••••••.•••.••••••••••••••••••••••••••.• 7 
M. Labortltory Studies ••••••••••••••••••••••• " ••••••••••••••••••••••••••• • 7 
N. PostDJrtem • •••••••••••••••••••••• •• •••••••••••••••••••••••••••• • . •••• • 9 
0. Statistical Analyses •.••••.•••••••••••.•••.•••...•••••••.......••..•. 11 
P. Protoco 1 Deviations ••••••••••••••• • •.•••••••••••••••••••••••••• • • •••. 11 

III. RESULTS AND DISCUSSIOh 

A. 
B. 
c. 
D. 
E. 

F. 

G. 
H. 

Mort a 1 i ty .••••..•••••.••••.••••..•••..•..••••..••• u ••••••••••• • •••••• 12 
Phys i ca 1 Observations ••••• • ••••••.••••••.•••••••••••••••• • •••••••. . •. 12 
Body Weights •••••••••••••• • ••••••••• • •• ._ ••••••••••••••••••••••••••••• 12 
Food Ccnsu~~ption ••• • •••••• • ••••••••••••••••• • •••••••••••••••••••••••• 12 
Laborato~ Studies 
1 • Hem.ato 1 ogy • ••••••••••••••••••••••••••••••••• • •••••••••••••• • ••••• 12 
2. Clini cal Chemistry •••••••••••••••••••••••• ~ •••••..•.•••.••••.•••. 13 
3. Urinalysis ••••••••••••••••• ••••.• ••••••• •••• ••••• • ••••••.•••.•••• l3 
Terminal OrQan «nd Body Weights and Organ/Body 

and OrganfBrain Weight Ratios •••••••••••••••••••••••• . ••• •••••.•••• l3 
Patho 1 ogy •••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••• • 13 
Dietary Analysis •••••••••••••••••••••••••••••• , ••••••••••• ••••••••••• 13 

IV. CONCLUSION •••••••••••••••• • •••••••••••••••• • ••••••••••• • ••••••••••••• • ••• 14 

FIGURES 

1. Group Mean Body Weight in Male Rats ••••• • •••••••• •••••••••••••••• f 1-1 
?.. Group Mean Body W~ight in feaale Rats ••••••••••••• ••••••••••••• ••• F 2-1 
3. Group Mean food Consu.ption in Mile Rats •••••••••••••••••••••••••• f 3-1 
4. Group Mean Food Consumption in f~le Rats •••••••••• •••••••••••••• f 4-1 

EPA SANITIZED

21



90-3588 

TABLE OF CONTENTS (CONT.) 

APPENDICES 

A. 
B. 
c. 

D. 

E. 

F. 

G. 

H. 
I. 

J. 
K. 
L. 
M. 
N. 
0. 

tt!!thodology and References •••.••••.•••...••.• . •.••.•..•••..••.• (\ •••• 
Aniaal Termination History ..•.•.••.•.•.•••••.•...•.....•...•..••... B-1 
Physical Observations 

SUllllary •. .•••.••••••.•......•••.•..•.......•. . .................•.• C-2 
Individual •••••••••••••••••••••••••••••••••••••••••••••••••••••••• C-4 

Body Weight, Body Weight Change from Week 0 
and Food Consu.ption Values 
ttean Values ••••••••••••• . .................. ... ...................... D-2 
Individual Values •••••••••••••• ••••••••••••••••••••••• ••••••••••• D-10 

He:!!~1~~1ues ••••••••••••••••••••••••••••••••••••••••••••••••••••••• E-2 
Individual Values •••••••••••••••• ••••••••••••••••••••••••••••••••• E-4 

Total and Differential Leukocytes and Erythrocyte Morphology 
Individual Values ••••••••••••••••••••••••••••••••••••••••••• . ••.•. F-2 

Clinical Chemistry 
Mean Values ••••••••••••••••••••••••••••••. •• ••• •••..•••••••••••••• G-2 
Individual Values ••••••.••••• • ••• . ••••• •• ••••••••••••••••••••••••• G-6 

Urinalysis •••••••••••••••••••••••••••••••••.• ••. ••••.••.•..•••.••••• H-2 
Terminal Organ and Body Weights and Organ/Body 
and Organ/Brain Weight Ratios 

Mean Values ••.•••••••••••••••••••••••••••••••.••.•••••••••• • ••.•• • I-2 
Indiv;dual Values ................ ~ ··················· ~ ············I-8 

Patho 1 ogy ••••••••.•••••••••••••• • ••••••••••••••••••••••••••••••••••• J-1 
Dose Solution Analysis •••••••••••••••.•••.•••..•••••••.•••••••..•••• K-1 
Person~el ••••••••••• •• ••••••••••••••••••..•••••••••••••••••••••••••• L-1 
Quality Assurance Statement ••••••.•••••••••••••••••••••••••••.•••••• M-1 
Statement of Compliance ....•••......••••..•..•••.•.....••••........• N-! 
Report Amendments • •••••••••••••••••••••••.•••••••••••.•.•••••••••••• 0-1 

EPA SANITIZED

22



-1- 90-3588 

I. INTRODUCTION: 

~ T~is study, conducted for 

the potential toxicity of when administered orally via gavage to 

• 30 Sprague-Dawley CD rats (5/sex/group) at dose levels of 375, 750 and 

1500 mg/ kg/day (Groups II, III and IV, respectively) for a period of 

?.pproximately 2 weeks. Control animals , Group I (5/sex/group) received the 

vehicle at the same dose volume as administered to the treated animals. 

Species end strain of test animal, method and route of test substance 

6drninistration and dose levels were determined by the sponsor. This study was 

cohducted at 

All raw data, specimens, the original study protocol, the original final 

report and a sample of ~he test substance are stored in the Archives of 
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II. MATERIALS AND METHODS: 

A. Test Substance: 

Supplier: 

Lot No.: 

Concentration: Ill Active Ingredient 

Uescription: 

Dates Received: 18 July 1990 (Container: 1) 
02 August 1990 (Container: 2) 

Analysis: The identity, strength, purity and 
composition; a~d synthesis, fabrication, 
and/or derivation of the test substance 
have been documented by the sponsor. 

Stability: The stability of the test substance h.ts 
~een determined by the ~ 
~~~~ytical Chemistry at 

Storage: In ti~htly sealed, light-resistant 
conta1ners in a temperature monitored 
roo. (60-85°F; 16-29°C). 

Sampling: An •rchfval sample of a~proximately 
10 grams of tes~ed in 
the Archives of 

Disposition: All remainin~ containers of the test 
substance wi 1 be returned to the 
sponsor after completion of furtt.er 
testing . 

B. 'Jehicle: Methylcellulose (as a 0.5% aqueous 
solution) 

Description: Fine wh1te powder 

Lot Number: 

Storage: Room temperature, ~eep dry. 

c. Test Aniaa 1s: Rats 

Strain: cat (Sprague-Dawley derived) 
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II. MATERIALS AND METHODS (cont.): 

c. Test Animal:. :: ··.t.): 

Justification f~r 
Aniaal Selection: 

Number of A~imals: 

Received: 

Placed on Test: 

Supplier: 

Da\:e Received: 

Age at Receipt: 

Age at Initiation of 
Treatment: 

Weight at Initiation of 
Treatment (graas): 

Acciimation Period: 

D. Selection: 

E. Group Assignment: 

The rat is a r~dent aniaal model 
c~aonly utilized in toxicity studies 
as reca..ended in the referenced 
guidelines. In addition, a historical 
data base is available for comparative 
evaluat.1on. 

6·3 total (32 •ales, 31 females) 

40 total (20 .ales, 20 females) 

16 August 1990 

28 Days old. 

50 Days old. 

H1:JuL Ran~e 
Males: 282.5 272.5· 94.2 
Fe.ales: 193.4 179.1-212.0 

Animals were actlim~ted for 
tpprcximately 3 weeks (16 August to 
6 September 1990). All animals were 
examined by the st1ff veterinarian 
during the acclimhtfon ~eriod. 

More aniaals tha~1 n!quired for the study 
were purchased and equilibrated. 
Aniaals consi~ered unsuitable for the 
study on the ~asis of pretest ph~sical 
exa.inations and/or outlying body weight 
data were eliainated prior to random 
selection for group assignment. 

Aniaals considered suitable for study 
were distributed into 4 groups of 
5 ani•als per sex by a ca.puterized 
rand011 sort progru 1 n an atteaapt to 
equalize aean group b~y weights. 
Groups were assigned to control and dose 
levels randa.ly. 
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II. MATERIALS AND METHODS (cont.): 

F. Animal Identification: 

G. Exper imental Outline: 

Dose 
Group Levotl a Initial 

(11!1/kg/day) 'MF 

0 s s 

II 375 5 5 

II I 750 5 5 

IV 1500 5 5 

Cl tnt cal 

Each rat was identif 
tag bearing its uni 
Inc. aniaal number. 
lost, it was repl 
each cage was provided with a cage card 
which ~as color coded for O~$e level 
identification and co' ained the project 
number, animal number, sex and dose~ 
group infonaatton. 

lh-.r of AII1Mla 

!.aboratP')' 
Tarwt nalb Stud tea 

T1r111 . . don Sacrtf tce 
M r R ! 

Hlltopathol OS!l 

" r - -
s 5 5 5 s 5 

5 5 5 5 

5 5 5 5 

s 5 5 5 5 5 

'control an tMl s received vehicle t n the n• vol ... adlll1nistem t o t he t est 
en1 Mh . 

bGrou necropsy exa•inat lons we~ perfo1'81d on all an1M11 llh tcll dtld prior t o stlldy 
terwlnat l on. 

CHtstopat hol ogk al evaluations wert per f oT'IIId on all an1Mla In t ile control , •ld­
and high-dose groups; for t he low-dose 1roup, t he apl een, t hy.ua and 1~ node.s 
only were evaluated. 

H. Husbandry: 

Housing: 

food: 

Animals were doubly housed in elevated 
stainless steel wir~ mesh cages during 
the first weAk of the acclimation period 
and individually housed thereafter. 

Ad libitum; standard laboratory diet 
(Purina Certified Rodent Mash-type Diet• 
15002). Fresh food presented weekly. 
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1! . MATERIALS AND METHODS (cont.): 

H. Husbar.dry (cont.): 

Analysis of Feed: 

Water: 

Analysis of Water: 

Environm~ntal Condi tions: 

TE:mperature: 

Humidity: 

l. Test Substance 
Administration: 

Route: 

Justification of Route 
nf Administration: 

Homogeneity and Stability: 

-5-

AnAlysis of each feed lot used during 
this itudy was performed by the Purina 
~r to receipt at 

maintained on file at 

••• 0 • • • ••• • •• 

Pl~ma1nta1ned on f1le 
at-

12 hour light/dark cycle (7 AM to 7 PM) 
via automatic timer; temperature and 
humidity monitored and recorded twice 
and once daily, respectively. 

Desired: 
Actual: 

Desired: 
Actual: 

40-60% 
45-83% 

Oral via intubation (Jral gavage) 

The oral route is one of the poteutial 
routes of hunian exposure to tnis test 
~ubstance. 

Prior to initiation of study, dose 
solutions were prepared for the low- and 
high-dose groups (Groups II and 1V, 
respectively) for hmogeneit:• an:f 
stability analysis. Analyses were 
performed by the Oepart.ent of 

lytical Chemistry at 
Results are 

p pp dix K. 
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II. Mk.Z~IAtS ANC METHODS (cont. 1 : 

I. Test Substance 
Administration (cont.) : 

Method: 

Oose Volume: 

Frequency: 

Duration: 

Oates of Treatment: 

Sampling: 

J. Observations: 

Appropriate ..aunts of t~st substance 
~re suspended in the v~hicle weekly to 
yield dose level s of 37H, 750 and 
1500 f'IIJ/kg/day at a conitant do~l~ vo l•Jme 
of 10 •1/kg/dose. Individual doses were 
adjusted by 110st recent weekly body 
weight. Control anim ls were 
adlinfstered the vehicle at the same 
dose volu11e. 

10 •1/kg/dose 

Once daily seven days a week. 

14 day..-

7 September to 20 Se~tember 1990 

S~les of all three dose levels were 
taken weekly t hroetghout the study period 
for analysis of dose level ~~~ 

·~•r•,_,., ~Y ~ 

Resul t s presented in 

For Mortality and Gross 
Signs of Toxicologic or 
Pharmacologic Effects: Twice daily, once in the morning and 

once in the afternoon. 

Detailed Physical Examina­
tion for Signs of Local or 
Systemic Toxicity, Ph&r.a­
cologic Effects and Pal~ 
pAti~n for Tissue Masses: (Methodology and Referenc~s. Appendix A) 

K. Body Weight: 

Pretest and weekly thereafter. 

(Mett~ology and References, Appendix A) 

Three ti.es pretest and weekly during 
treatllent. 
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II. MATERIALS AND METHODS (cont.): 

L. Food Consumption: 

M. l aboratory ~.tudies: 

Number of Animals: 

Parameter Evaluated 

(Methodology and References, Appendi x A) 

Weekly, beginning two weeks prior to 
treatment and weekly (every 6 days) 
throughoLt the study. 

(Methodology and References, Appendix A) 

Blood was obtained via venipuncture of 
the orbital sinus (retrobulbar venou~ 
plexus) under l~~ht ether anesthesia. 
P-ats were 1ast~d overnight prior to 
blood collections. 

Performed o~ up to 5 animals/sex/group 
at study termination. 

Hematology: Time Intervals 

hemog1obin concentration Termination: 21 September 1990 
hematocrit 
eryt hrocyte count 
ret i culocyte count 
pl atelP.t couot 
mean corpuscular volume 
mean corpuscular hemoglobin 
mean corpuscular hemoglobin 
concer~tration 

pr~thrombin time 
activated partial thrombo­
plastiFI time 

total and differential 
leukocyt e counts 

erythrocyt\! morphology 
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II. MATERIALS AND METHODS (cont.): 

M. laboratory Studies (cont.): 

parameter Eya}uated 

Clinical Chemistry: Time Intervals 

aspartate aminotransferas2 Ter.ination: 21 September 1990 
alanine aminotransferase 
alkalin~ phosphatase 
blood urea nitrogen 
fasting glucose 
cholesterol 
bun/creatinine ratio 
total prot~~" 
albumin 
globul;n (calculated) 
A/G ratfo (calc~lated) 
ct·eatinine 
total bilirubin 
sod~um 
potassium 
chloride 
calcium 
phosphorus 
gamm! glutamyl transpeptidase 

Urinalysis: !jme Intervals 

gross appearance Ten1ination: 20 September 1990 
specific gravity 
r.~: 
protein 
glucose 
ketones 
bilirubin 
occult blood 
16-hour volume 
microscopic examination of sr ii.ent 
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-9-

II. MATERIAlS AND METHODS (cont.): 

N. Pos tllortetl: 

Ani•als Found Dead or Killed 
at Terminal Sacrifice: Complete gross postmorte. examinations 

were perfonled on al~ ani.als. External 
surface, al) orifices, the cranial 
cavity, carcass, the external and 
surface of the brain and spinal cord, 
the thoracic, abdQiinal and pelvic 
cavities and thair viscera and cervica ~ 
tissues and organs were examined for all 
aniaals. Anfaals were fasted prior to 
scheduled sacrifices. 

Necropsy: 

Number of Animais: 

Sacrifice Method: 

Organs Weighed and 
Organ/ Body and 
Organ/ Brain Weight 
Ratios Calculated: 

21 Septelber 1990 

32 animals total. 

Exsanguination under carbon dioxide 
anesthesia. 

(Methodology and References, Appendix A) 

The following organs were weighed for 
al l a~imals at the scheduled sacrifice 
intervals. Pai red organs were weighed 
together. 

brain 
adrenals 
kidneys 
testes with epididymides 
thyrofd/parat.hyroids 
liver 
ovaries 
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11. MATERIALS AND MET~ (cont.): 

N. Post.orte. (cont.): 

Tissues Preserved:l 

Tissues Examined 
Histopathologica11y:2 

-10-

ad rena 1s (2) 
brain 
epidi~yaides (2) 
eyes 
he•rt 
intestine 
duodenUII 

kidneys (2) 
liver (2 sections) 
lungs 
l~h nodes (mesenter ic and .ediastinal) 
ovaries 
spleen 
sternua (with bone .. rrow) 
stouch 
testes (2) 
thymus 
thyroids,parathyroids 
urinary ladder 
uterus (2) 
gross lesions 

All tissues listed below were exdmined 
for ell ani•als in the control, aid- and 
high-dose groups; for the low-dose 
group, the spleen, thymus and lymph 
nodes only ware evaluated. 

adrenals (2) 
brain 
epididyaides (2) 
eyes 
heart 
intestine 
duodenua 

kidneys (2) 
liver (2 sections) 
lungs 
ly.ph node~ (aesenteric and mediastinal) 
ovaries 
spleen 
stern1111 (with bone urrow) 
stouch 
testes (2) 

~Number in parentheses indicates number of organs/sections preserved. 
Number in parentheses indicates number of organs/sections examined. 
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II. MATERIALS AND METHODS (cont.): 

N. Post.artea (cont.): 

Tissues Examined 
Histopathologically (cont.):2 

Preservatives: 

Stain: 

0. Statistical Analysis: 

P. Protocol Deviations: 

thymus 
thyroids,parathyroids 
urinary ladder 
uterus (2) 
gross lesions 

10% neutral buffered formalin (testes 
and epididymides ~re placed in Bouin's 
solution for the initial 48-72 hours, 
transfered to 70% Synosole and then 
preserved in formalin). 

(Methodology and Refarences, Appendix A) 

Hematoxylin and Eosin 

(Methodology and References, Appendix A) 

Body weight, body weight change from 
Week 0, food consUIIption, hematology and 
clinical che.istry para.eters, terminal 
~rgtn weights and body weights and 
organ/body and organ/brain weight ratios 
were analyzed. Mean values of all dose 
groups were ca~~pared to ccntrol at each 
time interval. Statistically 
significant differences from control are 
indicated on mean tables of appendices. 

The following protocol deviations 
occurred during the study period. None 
of the deviations are considered to have 
had an adverse effect on the study 
purpose or results. 

1. Humidity deviated from the desired 
range on some occasions. 

2. Urinalysis Bilirubin values were not 
required as per protocol but were 
recorded as a result of technician 
error. 

2Number in parentheses indicates number of organs/sections examined. 
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III. RESULTS AND DISCUSSION: 

A. Mortality (Appendix B): 

There was no mortality in the Group I (vehicle control) or Gro~p II 

(375 ag/kg/day) animals. In Group III (750 -o/kg/day), one •ale died on Day 5 

and one female animal died on Day 8. Finally, in Group IV (1500 mg/kg/day), 

three males died (one each on Days 3, 6 and 12) and three females died (all on 

Day 4). 

B. Physical Observations (Appendix C): 

In all of the animals which diP.d before the terminal sacrifice, a 

general appearance of lethargy, dyspnea, stains on snout, decreased fecal 

volume, ana-genital staining, soft stc·ol, decreased fecal volume and decreased 

food consumption were observed. Observations in animals which survived were of 

the type commonly seen in laboratory rats. 

C. Body Weights (Appendix D): 

There were statistically significant decreases in body weights and 

weight gains in Group III r.ales during Weeks 1 and 2 of the study. There were 

also decreases (though not statistically significant) in the Group II and 

Group IV males. 

D. Food Consumption (Appendix D): 

Week 1 food consumption for Group III males was statistically 

sig~ificant1y decreased, relative to the control values. Week 2 food 

consumption was stati~ticaliy significantly increased for Group IV femaies. 

These do not appear to be adverse effects of test substance admi nistration. 
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II~. RESULTS AND DISCUSSION {cont.): 

~ E. Laboratory Studies: 

1. Hematology (Appendix E and Appendix F): 

For Groups III and IV, the ly.phocytes were generally decreased 

and the seg~~ented neutrophils were increAsed, as c:ietenained by differential 

leukocyte counts. These effects were dose and treat.ent related an~ were aore 

proncunced in males. 

2. Clinical Chemistry (Appendix G): 

The Group III and Group IV ani•als had increased aspartate 

aminotransferase {SGOT) and alanine ami~ootransferase (SGPT) but decreased 

alkaline phosphatase, total protein, albuNin and chloride values. The Group IV 

animal :-. alsc had increased blood urea nitrogen {BUN), creatinine and 

BUN/creatinine ratios. These effects were treatment related. 

3. Urinalysis (Appendix H): 

Test substance administration did not affect the urinalysis 

parameters evaluated. 

F. Terminal Organ and Body Weights and Organ/Body and Organ/Brain Weight 
Ratios (Appendix 1): 

In males, but not females, there were treatment-related decreases in 

the kidney and 1 i ver weights in the Group I II anima 1 s . A 1 so, the Group II I 

females and Group IV males and females had a trend of increasing adrenal weights 

with increasing dose. 

G. Pathology (Appendix J): 

The primary, treatment-related pathologic findings were decreased 

spleen sizes in 2 of 5 males and 4 of the 5 females in Group IV. There was also 

lyaphoid atrophy in one of the males and all of the females with the decreased 

spleen sizes. 

EPA SANITIZED

35



-14- 90-3588 

Ill. RESULTS AND DISCUS~ION (cont.): 

H. Dose Solution Analysis (Appendix K}: 

WI$ found !o •ix h010geneously in 0.5% methylcellulose 

and was found to be stable for 14 days refrigerated. In addition, actual dose 

suspensions ad•ini~tered to the enimals were with\n an acceptable range from 

nominal (± 15%). 

IV. CONCLUSION ~ 

The administration of by oral gavage at doses of 

750 mg/kg/ day or 1500 mg/kg/ day to rats caused a dose-related mortality along 

with toxic manifestations in the various p~rameters measured in this study. In 

contrast, administration of at a dose of 375 mg/ kg/ day did not 

induce toxicity in the rats in this study, and hence, i s cons idered the no 

effect level dQse. 
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2 Week Oral Toxicity Study 
in the Rat via Oral Gavage Administration 
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Parameter 

Physical 
Examination 

Body Wei ght 

of 

r-ood Consumption 

Terminal Body Weight 
(TBW) 

Organ We ights 

Histological Methods 

Stain - Hematoxylin 
and Eosin 

A-1 
Appendix A 

2 Week Oral Toxicity Stud.v 
in the Rat via Oral Gavage Administration 

Methodology and References - General 

Reference or Description 

Behavior: aggressiveness, increased or decreased 
activity. 
Respiration: nasal discharge and rales. 
Ocular: chromodacryorrhea, excessive l acrimation and 
percent opacity. 
Appearance: alopecia, ano-gen ~ tal staining and 
genetal condition. 
Gastrointestindl: abdominal shape and fecal 
consistency. 
Palpation for tissue masses. 
Other: includes any unusual ob~ervation not included 
above. 

Sartori us Universal Electronic Toplolding Balance , 
Model U3600. 

Sartorius Universal Electronic Toploading Balance , 
Model U3600. Feed was available~ ljbjtum 
7 days/week. Animals were presented with full 
feeders weighing 570 grams (includes weight of feed, 
jar and lid). After 6 days feeders were reweighed 
and resulting weight was subtracted from the full 
feeder weight. Resulting value • g/6 days 
(g/interval). 

g/kg/ day = g/jnteryal + 6 days. 
average body weight (kg) 

Average BW = ~jous BW + Current BW 
2 

Ohaus B 5(100. Represents a fasted body weight 
measured just prior to necropsy. 

Mettler hK-160 - All organs. 

Sheehan, D.C., and Mrapchak, B.B., Theory and 
~~tjce of Hjstotechnology. 2nd Edition. 
Columbus: Battelle Press, 1987, pp.143-144 . 
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A-2 90-3588 
Ap~endix A (cont.) 

• 2 Wee Oral Toxicity Study 
of in the Rat via Oral Gavage Admin is tration 

Methodology and References - Hematology 

Abbreviati on Parameter Specimen 
Reporting 

Units Reference Qr Description 

HGB Hemoglobin 
Concentration 

Whole 
Blood 

g/dl Technicon• H-1• Hematology 
System, Technicon Instru-
ments Corporation. 

HCT Hematocrit Whole 
Blood 

percent Technicon8 H-1~ Hematol ogy 
System, Technicon Instru-
ments Corporat~on . 

RBC Erythrocyte whole 106/micro- Technicone H-lN Hematology 
Coi.lnt Blood liter System, Technicon Instru·· 

(mil /pl) ments Corporation. 

RETIC Reticulocyte Whole % RBC New Methylene Bl ue stai n. 
Count Bl ood Determined by manual 

microscopy. 

• PLAT Platelet Whole 105/micro- Techn icon8 H-lN Hematology 
Count Blood liter System, Technicon Instru-

(100 T/pl) ments Corporation. 

MCV Mean Corpus- Whole cubic p Technicon• H-lN Hematology 
cular Volume Blood System, Technicon Instru-

ments Corporation. 

MCH Mean Corpus- Whole ppg Technicon8 H-lN Hemato1ogy 
cular Blood System, Technico~ Instru-
Hemoglobin ments Corporation. 

MCHC Mean Corpus- Whole g/d1 Technicon8 H-lN Hematology 
cular Hemo- Blood System, Technicon Instru-
globin Con- ments Corporation . 
cent rati on 

PT Prothrombi n Plasma seconds Photo-optical clot detec-
Time tion system, COAG-A-MAT~ 

X2. General Diagnostics 
Division, Divi sion of 
Warner-Lamb~rt Company. 

APTT Activated Plasma seconds Photo-opti cal clot detec-
Partial tion system, COAG-A-MAT~ 

• Thrombo- X2 . General Diagnostics 
plastin Time Division, Division of 

Warner-Lambert Company. 
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